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j> The U.S. Navy has been constantly updating its
collection of logistical support systems which are in place
to provide world-wide support for fleet units. Such efforts
N have resulted in a new system for processing failed depot-

oy
; The Zad

level repairable components. Advanced Traceability and
O -

Control"Y, or “ATAC" system uses techniques and procedures

iy similar to those of commercial freight handlers to

i, expeditiously transport and account for components being

shipped to repair sites from Navy units all over the world.

Because this system is so0 new, it has not been fully tested

i‘ and compared with the previous system.

‘ This thesis investigated the effect of the ATAC system

on average transit or ‘;etrograderfime of components being

& sent back for stateside repair. This evaluation compared

the pre-ATAC mean retrograde time of failed components with

that of items shipped via the new system. The results of

the comparison indicated that the ATAC system seems to

reduce the time a component spends in shipment. The

Ny implications of this discovery were discussed in terms of

) the financial impact and inventory management improvements

of auch a reduction.FkThe thesis drew on the knowledge of

" experts in the field of Navy inventory management,
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repairables management, supply, and finance to determine the
potential significance of the ATAC system as implied by the
results of the study. The overall conclusion contends that

potential cost avoidance and savings in several areas are

possible due to the increased efficiency of the ATAC system.
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AN ASSESSMENT OF THE ADVANCED TRACEABILITY
AND CONTROL (ATAC) SYSTEM

I. Introduction

As a globally-dispersed branch of the United States
Armed Forces, the Navy, like her sister services, requires
complex logistics systems to sustain its mission of power
projection. However, with fleet units operating from
stateside and overseas bases, as well as with over four

hundred mobile, mostly seagoing units active on all of the

world’'s oceans, the logistics systems of the Navy face
unique obstacles. One of the more challenging of the issues
confronting peace-time logisticians is the management of
repairable parts. These components, once broken, are more
economically repaired than replaced. As a result, they
require transportation back from the using activities to
stateside Designated Overhaul Points (DOPs) for repair. A
complex, yet responsive system to effect the efficient
transportation of these retrograde materials is a must.

In 1984, the Naval Supply Systems Command responded to
fleetwide perception that the pipeline for return of its
Depot Level Repairables (DLRs) was too long. Following
reviews of the Naval Air Systems Command and the Naval

Supply Systems Command by the Navy Inspector General in that
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vear, it was recognized that there were faults in the

retrograde transportation system, both in the transportation
functions themselves, and in the processing and handling of
DLRs between shipments. This lengthy time, from component
failure to induction into repair, requires additional
millions of dollars in inventory investment outlays, and
degrades fleet readiness due to nonavailability of spares.
The Navy is currently implementing a new system to
rectify this deficiency. Known as the Advanced Traceability
and Control system, or ATAC, it is a program designed to .
improve the efficiency and effectiveness of the
transportation and tracking of retrograde repairables. The
system uses contractor freight forwarders, centralized
component processing facilities, or "HUBs", and computerized
telecommunication and data networks to quickly consolidate,
process, and account for each repairable component as it
travels to the DOP. Among ATAC’s desired improvements are
reducing transportation time, processing time, and
repair-cycle pipelines, while enhancing carcass tracking and
accountability, inventory control, and overall use of

resources. (6:16)

Problem Statement
The development, testing and implementation of the ATAC
system were very recent events. In 19885, the Navy conducted

a fleet test of the ATAC system with favorable results.

Official implementation was initiated soon thereafter, and




the first HUB in Norfolk became operational 1 January 1986.
As a result of this recent program implementation, a
complete and accurate assessment of the system’'s alleged
improvements has not yet been conducted. While most Navy
officials agree that ATAC seems to be an improvement over
the old procedures, there is little documentation to support
this conclusion. This thesis will investigate the ATAC
system, assess its performance, draw conclusions and make

recommendations regarding its effectiveness.

Limitations on the Scope of the Study

In order to evaluate the performance of the ATAC
system, some parameters which are measurable and reflective
of the system’s effectiveness must be identified. These
parameters must then be compared with those of the pre-ATAC
repairables management environment to gauge the
improvements. Both systems must be evaluated in terms of
cost. These costs are not always financial in nature and
may reflect some non-quantifiable variables. One must
investigate the comparative costs in terms of:

1. time in transit (both transportation time and port
hold time.)

2. fleet workload, both administrative and physical,
3. lost or unaccountable components,

4. reduced fleet readiness because of inadequate spares
support, and

5. outlays for transportation and services.




.
/

Because of the complexity and magnitude of this kind
of analysis, this thesis dealt primarily with the analysis
of transit or retrograde times. This time describes the
interval between the requisition date of a component, and
the receipt date of the failed carcass. Because of data
collection deficiencies of pre-ATAC retrograde management
information systems and procedures, valid data bases which
accurately describe the transportation times of DLR
shipments are essentially non-existent. The primary
research objective of this thesis was to overcome this
deficiency, and use the information generated to analyze the
effectiveness of the ATAC process,.

Despite the paucity of accurate and useable data,
sufficient documentation existed which could be analyzed to
construct a valid baseline. This documentation, in the form
of Transaction History Files and B35 computer carcass
tracking records, ylelded a rough approximation of the
transit time of a DLR. Refinement of this estimate was made
through a variety of actions and assumptions to arrive at a
useable transportation time baseline. Once derived, this
baseline figure will be compared with similar figures
available through the data collection functions of the ATAC
system. This comparison only investigated the
transportation time differences between ATAC and non-ATAC
shipments. Conclusions were drawn based on the impact of

the alleged time requirements differences.




These conclusions dealt with the inventory and cost
issues directly related to the length of the Total Repair
Cycle Time, which describes the entire period from component
failure until it is restored to usable condition. Further
analysis of the success of the other program objectives was
not conducted. It is believed that construction of a valid
pre-ATAC transportation time baseline will be of benefit to
Navy officials in determining the value of and further
improving the ATAC system.

There were several conditions which restricted or
otherwise constrained the scope of this research. Due to
the individual effort of this research, its status as an
academic exercise, and the lack of satrong command support,
the full resources of the Navy’s database management
capability were not fully available for this research
effort. This was certainly was understandable, as most of
the agencies involved have an overabundance of official,
high-priority tasking which commands their immediate and
full attentions. Additionally, the cost of computer
analysis and programming efforts is substantial, in both
dollar and non-dollar amounts, and might not have served the
best needs of the Service.

A prime constraining factor was the physical distances
separating the Air Force Institute of Technology (AFIT) from
the primary locations of interest in this study. While
limited travel was performed both at personal and government

expense, this did not compensate for the inability to deal




with the various agencies on a frequent and face-to-face
basis. As a result of this inaccessibility to the centers
of information, such as Aviation Supply Office (AS0)in
Philadelphia PA, Ships Parts Control Center (SPCC) in
Mechanicsburg PA, Naval Supply Systems Command (NAVSUP) in
Washington DC, and Navy Material Transportation Office
(NAVMTO) in Norfolk VA, much of the research was conducted
over the telephone. While not a disabling condition, it

" constrained the research effort.

Research Objectives

The task of determining the effectiveness of the ATAC
o system inspired and required some specific questions which
! guided the rese;rch. These questions are presented below.
o I. Are there differences in pre-and post-ATAC transit
) times from overseas points to the U.S.?
ar II. Has ATAC reduced component travel time to the depot

once they are in the continental United States

(CONUS)?

ﬁ: I1I. Has ATAC affected processing requirements of DLRs at
B the repair depot, and if so, how has this affected the
0 time from depot delivery to induction into repair?

IV. What is the significance of any changes in the transit
time that are a result of the ATAC program?

3 These questions were the focus of the research, and

-- their answers formed the basis for the conclusions and

:?‘ recommendations the report generated.
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Importance of this Study

This analysis of ATAC’s effectiveness is important to the
Department of Defense (DOD). The fiscal resources of our
modern Armed Forces are being allocated among programs of
growing complexity and rising cost. This condition requires
scrupulous management of precious defense dollars. 1In
today’s era of heightened public scrutiny of DOD management
practices, and faced with the reality of congressionally-
mandated budget cuts, the DOD has little room for error in
its advocacy of expensive new programs. Therefore, any DOD
support of these programs must be well-founded in fact and
Judgement. This research investigation will help provide
some valid evidence to support the acceptance or rejection
of the Advanced Traceability and Control system.

The goal of this research effort was to establish a
valid baseline, which could be used to perform cost-benefit
analyses of the ATAC system. Up to now, the comparisons of
transit times have been based on best guesses, corporate
"gut feelings” and some scattered hard data. As such,
persuasive justification of ATAC’s costs and procedures is
difficult. And in an atmosphere of tightening budget
constraints, lack of evidence supporting a successful
program is not a comforting condition.

It is expected that this thesis will provide
qQuantitative support for the continuation of the ATAC
program. However, resistance to the ATAC program is not

based solely on the lack of valid transit time data. There
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are also other questions of cost criteria, philosophical
differences, political concerns, and perhaps, a resistance
to change attributable to human nature. These doubts may or
may not be eased by the results of this work. However, it
is hoped that because of my research, the Navy will be in a
better position to improve its repairables management

programs and make better use of its resources.




11. Backeground Information

. Repairables Management
The complex nature of modern weapons systems and
military equipment has understandably led to more expensive
subcomponents which make up these systems. Because of the
increasing cost of procuring each new component, and due to
improvements in maintenance techniques and technology, it
B has become more economical to repair certain failed
components than to acquire new ones.(7:I-1) This condition
- has forced the Department of Defense to develop systems for
R procuring, stocking, distributing, repairing, and replacing
complex and expensive components.
The responsibility for determining whether a new
" component is to become a repairable or a consumable part
b belongs to the Project Manager (PM) and the various Hardware
Systems Commands (HSC) such as Naval Air Systems Command or
Naval Sea Systems Command. This decision, made during the
. initial system acquisition process, is based on whether it
is technically feasible to repair the item, and whether
o there is long-term cost effectiveness in the management of
* that item as a repairable.(7:I1I-1) Once an item is
designated repairable, the determination of whether it
L) becomes a Depot Level Repairable (DLR) or a Field Level
K Repairable (FLR) is made according to the technical skill

and facility requirements needed to fix it.(7:1-2)

g

;]
o

-

3

’
.z.
M

BRLPOMN wal Ut o W (s LP. %4 ,-r.r-rr
EREOCHSA NN CnCaSARNONS *”.h“. Mttt o".ol ‘ el ‘, ‘».

%\&}M}l&%\ﬂ:&‘w ,--'( » "fr {»,'fj



i ¥
LSO

OO

As the volume of repairable components increased, along
with thelir costs, the Navy took steps to improve the
management of these valuable assets. In the mid-1970s, the
Navy ear-marked personnel and funds to upgrade the
repairables management field. Known as the Improved
Repairables Asset Management program, or IRAM, its goal was
to make better use of existing assets while reducing
requirements for replacement and repair. At the same time,
the Navy turned management responsibility for thousands of
previously organically managed consumable items over to the
Defense Logistics Agency. This allowed more direct
attention to be paid to the management of repairable

items. (7:1-3)

Fiscal Policy. The struggle to further improve the
Navy'’'s management ability has continued strongly into the
current decade. A recent policy change in the funding of
repairable components took place in 1984. Prior to this
change, replacement of DLRs was funded through
Congressionally appropriated procurement funds. These funds
were controlled through the tedious annual budgetary -
process, which required multi-year lead times for
requirement planning and forecasting. This reduced the
flexibility Navy comptrollers had in redistributing the
money as current-year requirements changed, and meant that
the using activity itself had no cost burden to bear for the

replacement of their components.(9,13:3-1)
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As a result of this condition, the concern for final
disposition of non-Ready-For-Issue (NRFI), or “condition F",
DLRs among individual using activities was not at its
highest. Since it did not cost them anything to request a
new item without turning in the o0ld one, they were less
likely to take pains to ensure the turn-in got safely back
into the supply system.(13:3-1) However, with the 1884
shift in funding policy, the Navy changed the source of
funds for DLR repair and reprocurement. Now the issue of
repairable components is a Stock Account-managed function. |
This means that the end-user must requisition each
component, and "buy” each DLR.(13:3-2)

To manage this program the Navy has established two
prices, "Net"” and "Standard”, for the replacement of an
item. The Standard Price is the actual replacement cost of
the component (plus certain surcharges).(2) This amount is
billed to the activity when the item is unavailable for
turn-in (lost at sea, damaged beyond repair), unaccounted
for, or otherwise missing in the supply system. The Net
Price, which primarily reflects the cost of repair of an

item, is the reduced cost of replacement borne by the

activity when the old carcass has been properly turned in to
the supply system.(13:3-2) The difference between the net
and standard prices is known as the "Carcass Value" and can
be as much as 65% of the standard price.(2)

For example, if an aviation squadron requisitioned a

new $60,000 radio transceiver to replace a failed one, it

11
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would be billed $60,000 if it could not or did not turn in
the failed carcass. However, if the Net Price of the radio
is $18,000, then the squadron would avoid $48,000 in
replacement costs if it properly turned in the NRFI carcass.
This cost avoidance can result in huge amounts of unspent
money when a year-end total is made for a single ship or
aircraft squadron’s DLR transactions. A small ship such as
a cruiser or frigate might replace 30-40 repairable
components per month, while an aircraft carrier, supporting
over 80 planes might replace 1200 per month.(11) Thus, from
a purely financial aspect, the proper handling of retrograde
materials is of great importance.

Additionally, since DLRs now fall under Stock Funding
accounting methods, the costs of replacement are billed to
the user via the activity’s Type Commander. (Commander,
Naval Surface Forces Atlantic (COMNAVSURFLANT) is the Type
Commander for East-coast ships and COMNAVAIRLANT is Type
Commander for East-coast aviation squadrons.) Since the
Type Commander for each activity has fiscal management
responsibility for his units’ operating budgets, he has an
obvious interest in overseeing the prudent expenditure of
these funds. As a result, he can exert command pressure to
induce each unit to accurately and diligently comply with
turn-in procedures. (8)

Carcass Tracking. Once turned in to a supply activity,

a "condition F" component is tracked by the Inventory

Control Points (ASO, SPCC). This is done by the computer




program B35, which matches a requisition transaction of a

replacement component to the receipt transaction of the

failed component. If the requisition document is not

matched by a receipt at a DOP or its support center within a

specified number of days, the Inventory Manager (IM)

initiates a follow-up action to try to locate the missing

3] item. (7:VII-8) This process involves burdensome

administrative procedures and results in an increased

5 workload for the IM and the originating activity.

é Unresolved cases can result in the originating command being

’ billed at the Standard Price.(3)

N The management of DLRs is accomplished through the use

" of Document Numbers (DCN) or Transportation Control Numbers
(TCN). While these codes are virtually identical, except

ﬁ for the last three digits of the TCN, their use depends on

f{ how the component being managed is viewed. For instance,

% inventory managers deal with document numbers while

iy transshippers and freight agents deal with TCNs. These

0 alphameric codes identify the component’s unit of origin,

| the date of requisition or shipment, and assign a

. unit-specific serial number to that particular transaction.

§‘ The last three positions of the TCN, usually "RXX" for DLRs,

S indicate that the component being shipped is a repairable

and is eligible for priority transportation.

13
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The History of the ATAC Program
_Pre-ATAC Retrograde Procedures. Prior to ATAC, the

N Navy provided procedures for return of retrograde Depot

KX Level Repairables through its normal supply pipelines.
These pipelines utilized assets of the U.S. Air Force's

< Military Airlift Command (MAC), the U.S. Postal Service, as
well as Navy ships for transportation of components from
both overseas and stateside bases to the various repair

KN facilities. 1In addition, the Navy utilized its own

o stateside logistic transportation system, known as
Quicktrans, using contracted air and ground freight
movers. (18)

The old process for dealing with repairables was as

follows. When a repairable component failed, and it was

ﬁ beyond the user’s capability to repair, & new one was
N

[}

ﬁ requisitioned. Normally, the return of the old one was

demanded at time of replacement, unless it was required to
h remain installed until the replacement component arrived.
W Supply personnel assigned to the using activity looked up

the component’s stock number or part number in a Master
Repairable Item List (MRIL, or NAVSUP Publication 4107).
tet) This publication lists, among other things, shipping

addresses for the item’s Designated Overhaul Point or

ﬁ: Designated Support Point (DSP).
W
) The DSP can be the Naval Supply Center (NSC) co-located
"!
with the DOP. or it can be a smaller supply department
.-
5; within the DOP. Either way, it performs all of the supply
» 14
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functions of inventory accountability, warehousing, parts
support, packaging and preservation, and transaction item
reporting (TIR), thus freeing the DOP to perform its
industrial functions. For purposes of simplicity,
references to shipments to DOPs will omit the stated but
implied intermediate destination of the DSP.

The supply clerk was (and still is) responsible for
packaging the item for shipment and addressing it to the
correct destination. Transportation to the DOP was accom-
plished through the mails if the item was small enough,
that is, containers less than 70 lbs. and less than 108
inches in length and girth combined.(13:8-3) 1If not, it was
delivered to the nearest shore activity for transshipment by
the Defense Transportation System.(13:6-1) Although Navy
guidelines direct packaging and shipment of unserviceable
DLRs within 72 hours of turn-in by the actual user, this was
not done. Due to operational commitments, remote or inde-
pPendent missions, or inattention by fleet supply depart-
ments, the average time a deployed unit held a non-RFI com-
ponent onboard was estimated at as much as 14-21 days from
failure to shipment.(14) When the item eventually reached
its destination, it had been without the benefit of any
monitoring or tracking along the way. These procedures
allowed many items to be sent to the wrong destination, to

be lost, or to be delayed due to careless or backlogged

material handling systems. Also, the lack of real-time
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carcass tracking capability impeded the Inventory Manager's
ability to accurately manage its assets.

ATAC Test Procedures. Prior to the ATAC system, the
information systems for managing the huge volume of retro-
grade DLRs could not account for the custody or location of
a component on each leg of the shipping process.

Components, identified by their DCN or TCN, were only visi-
ble at receipt points, such as DSP/DOPs. Even upon delivery
the Transaction Item Report, which informed the ICP of the
receipt was not always performed. Commercial contracted
repair facilities did not always perform TIRs, which left
some components invisible to the IM for extended periods of
time.(5) As a result, an undetermined number of components
were lost, or unaccounted for, and this necessitated
replacement buys.

In 1984, the Naval Supply Systems Command started work
on a method of further improving the Navy’s repairables
management program. There was fleet-wide concern that the
retrograde time for DLRs was too long. A 1983 Mediterranean
Air Logistics Conference, sponsored by Commander, U.S. Naval
Forces Europe (CINCUSNAVEUR), and attended by many
participants in the Navy’s Mediterranean theater of
operations, documented that transit times were unacceptably
long, and were creating problems for inventory managers.

Also, this problem was identified as a recurring condition

from the 1976 conference.(4:13)




It became NAVSUP’s goal to create a new system using

techniques and concepts borrowed from commercial freight
carriers, such as Emery Worldwide and Federal Express. The
concept of a central processing point for DLRs with
overnight transportation to the DOP was born, and in the
summer of 1985, a six-month test of this concept was
conducted.

A carrier battle group, comprising about 15 ships, was
to operate in the Mediterranean using special retrograde
shipment procedures. When a repairable component failed,
instead of looking up the DOP in the MRIL, and then mailing

or shipping the item directly to that DOP, the ships all had

pre-addressed labels which directed components to a
contractor in Norfolk, Va. 1In Sigonella Sicily, a major
way-station for Navy materials going into and out of the
Mediterranean, a contracted freight forwarder received the
repairables enroute to Norfolk. He documented the arrival

of each component, using its TCN as an identifier, and

consolidated the component into cost-effective loads which
qualified for lower MAC tariffs. He also booked the
shipments on MAC, then entered flight departure data into
his computer data bank, and electronically sent this
information to the contractor at Norfolk.(11)

Back in Virginia, the contractor met the incoming MAC
flight at the Norfolk MAC terminal, and took possession of
the shipment. The contractor broke down the load, unpacked

each component, performed a technical screen of each item,
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comparing the item with its accompanying turn-in documenta-
tion, prepared appropriate shipping manifests and labels,
and repackaged the item for onward movement to its final
destination. He then arranged next-day delivery at the DOP
via air or ground transportation.(18) A signed receipt at
the DOP completed the transaction. All of the different
consignment and processing dates and times were
electronically documented and this computer data was
eventually forwarded to Navy Supply Systems Command for
record purposes.

The key to the success of the test program was the
short time each item spent in the various phases of its
Journey. Instead of receiving little attention or low
priority handling in the Mediterranean, the components were
expeditiously routed on MAC flights to the States. The
contractor was to pick up the arriving cargo in Norfolk
within four hours of release by the inbound carrier. At the
HUB, items were to be processed within 24 hours. The
contractor was then expected to receive the processed
components and arrange next business day delivery to the

prescribed address.

Current ATAC Procedures

The results of this test program were so positive that
NAVSUP decided to implement the ATAC system fleet-wide.
Three central receiving/processing facilities, or "HUBS",

were established in Norfolk, San Diego and Subic Bay,
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Republic of the Philippines. These HUBs will eventually
receive almost all fleet-generated retrograde repairable
material. (15) Two freight contractors, currently Emery
Worldwide and Burlington Northern (the test contractor),
move goods in and out of the HUBs. Burlington Northern
still has an agent in Sigonella consolidating, documenting,
and booking air shipment. Burlington Northern handles the
freight generated east of the Mississippi, and in the
Mediterranean and western Indian Ocean theaters. Emery
handles the cargo generated in the western half of the
United States, westward to Diego Garcia. All traffic
arriving in CONUS from the Pacific theaters is delivered by
MAC aircraft at Travis AFB, CA.

At this time, the three HUBs are government owned and
operated. Existing warehouse facilities were converted into
processing centers by the installation of conveyor systems,
a computerized MRIL, and packaging/preserving capabilities.
The cost of converting Building SP-237 at the Norfolk Naval
Air Station to an ATAC HUB was about $9800,000.(3) This sum
will be recouped in the ensuing years as ATAC’s
effectiveness is refined, and greater cost avoidance and
savings are realized.

The phased implementation of the ATAC system is
currently still progressing. As more Navy installations
Join the ATAC system, the production levels at the HUBs
increase. Although the number of items processed monthly by

the three HUBs is growing, a Navy-wide civilian personnel
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hiring freeze imposed by the Secretary of the Navy inhibits
the facilities from meeting the goal of one-day processing
through-put. The Norfolk HUB’s output has grown from close
to 16,000 items per month in October 1985, to over 33,000
items in July 1986.(1) Although a limited waiver of the
hiring freeze has allowed the recruitment of 25 more
employees for the Norfolk HUB, to date they have not started
work. This has caused a five-day backlog of unprocessed
repairables. (1)

In addition to movement of components to and from the
air terminals and processing facilities, the contractors are
also performing local movement of HUB-bound material at
various stateside locations. For example, a Burlington
Northern agent in Mayport, FL picks up freight from pierside
ships and the Ship Intermediate Maintenance Activity (SIMA)
and consolidates it for overnight shipment to the Norfolk
HUB. Similar actions are performed at naval stations in
Pensacola, Norfolk, Virginia Beach, Jacksonville, and San

Diego.(18)

Future Plans
The schedule for full fleet implementation was designed

for completion by 1987. These plans include more processing

facilities in Japan and Diego Garcia. Also included are
intentions to expand the scope of the ATAC concept to
include out-bound RFI material. This expansion will make

ATAC an important management tool in both the issue and
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retrograde arenas and will significantly enhance spares
availability. However, the effects of the recent
Gramm-Rudman-Hollings Law and the resultant federal budget
cuts have affected the planned implementation.(12)
Establishment of more overseas HUBs will be delayed because
of this. Nonetheless,it does appear that stateside
implementation will be completed by the end of FYB86.(8)
Future goals also include exploitation of technological
improvements in bar coding and voice recognition computers
to reduce keystroke data inputs. Longer term plans include
possible sharing of ATAC concepts among the other

Services. (14)

Current efforts include development and implementation
of a fleet awareness program, to further increase the
emphasis on and concern for the proper handling of
repairables. (12) There has been a mind-set in the fleet,
among those not closely involved or educated in supply
functions, that retrograde items are not worthy of high
priority or interest.(17) Among the actual users, concern
for RFI replacement items is much greater than concern for
the equally important retrograde pipeline. While this
attitude is understandable, it is based on a lack of
information, and a poor appreciation of the retrograde
system.

To try to alleviate this condition, NAVSUP is drafting
an instruction for all fleet units, which will offer basic

guidance about the ATAC system and its procedures.(11) 1In
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addition, one of the more significant efforts is a program
to reduce fleet turn-in times. NAVSUP is accumulating a
huge data base on the retrograde shipping performance of all
Navy units using ATAC. This data base can extract a
historical, quantitative summary of the retrograde times of
a specific unit or installation over a given period of time.
This information will be available to individual commands or
to any level of the chain of command.(11) It is hoped that
the availability of performance assessments will identify
Problem areas and motivate individual units to improve their
records. The availability of such information to Wing,
Force, and Fleet level commanders has obvious implications
in the continuing effort to make the Navy an efficient and
cost-effective organization.

The information which will make up this data base will
be the same information recorded by the contracted freight
agents as part of their service agreement obligations.

These records will be forwarded to NAVSUP periodically, for
inclusion and updating of the data base. NAVSUP’s goal is
to reduce the time between the requisition date and the
first visibility of the "condition F" repairable at a

processing HUB to no longer than 20 days.(11) Successful

efforts to further improve fleet performance in retrograde

.} handling will significantly enhance the Navy’s inventory
‘|‘o

:5 management capability and ultimately improve readiness.
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Summary

The decision to go with ATAC v:s made by senior members of

the Navy’s chain of command. It was based on the success of
the trial run conducted in 1985. Although the length of t.e
retrograde pipeline under the ATAC system is currently very
well documented because of the improved information systems,
the o0ld data does not reflect how long return times used to
be. That information was not captured in an easily useable
form prior to ATAC. Current study by NAVSUP and NAVMTO is

being conducted to further document the true cost-effective-

ness of ATAC.
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I1I. Methodology

Research Study Design
The design of this research project will be developed

based on the four research questions stated in Chapter I.
These four questions, if answered, will provide a solid
framework for evaluating the effectiveness of the ATAC
system. Although each question may not always be answerable
in completely quantitative terms, sufficient qualitative

evidence is available to justify the study findings.

Question 1 Are there differences in pre- and post-ATAC
transit times from overseas points to the U.S.
Question 2 Has ATAC reduced in-CONUS transit time to the

depot?

Question 1 will be investigated under the assumption
that the ATAC system should show reductions in transit time
from overseas stations because of priority handling by the
Subic Bay HUB and by the Burlington Northern and Emery
agents in Sigonella, Sicily and the Philippines. It is
theorized that the elimination of excessive port-hold time
at the overseas freight terminals and expeditious handling
upon arrival in the U.S. should reduce overall transit times
a significant amount.

Question 2 will be investigated under the assumption

that contractor-moved components reach their destinations
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from stateside shore stations in a faster manner than would
those moved by the U.S. Postal System or the Navy’s organic
air transport system, Quicktrans. If this proves to be
true, then it is hoped that the shipping records will
substantiate this assumption and validate the effectiveness
of the ATAC system.

Since Questions 1 and 2 both deal with the possible
improvements in travel time for DLRs under the ATAC system,
they will be investigated using similar methods. The mean
transit times, from component failure until its arrival at a
repair facility, will be determined using both pre- and
post-ATAC shipping data. This comparison of means will be
tested at a 0.05 level of significance, and used as a basis
for conclusions about the ability of the ATAC system to

actually reduce shipping time.

Question 3 Has ATAC affected the processing requirements of
the DLRs at the repair depot, and if so, how has
this affected the time period from depot

delivery to induction into repair?

Because the HUB facilities perform technical screening
of each item as it is processed, this task should no longer
be required of the overhaul facility or the supply facility
which serves as its DSP. This screening entails a
verification of the information included on the turn-in
document, DD Form 1348-1, and a matching of the actual

component with its maintenance documentation. If this




process is performed more quickly and accurately by the ATAC
HUB, then the time and effort savings should allow quicker
repair of critical items. This issue will be explored
through telephone conversations with various agencies
involved in repairable components. It does not lend itself
to quantitative analysis, and will be discussed in a

narrative, based on the results of the interview process.

Question 4 What is the significance of any changes in the
transit time that are a result of the ATAC

program?

The answer to this question will represent the
subjective evaluation of the findings of Question 1, 2 and
3. The method of evaluating the quantitative results of
this study will require interviews with several agencies
directly and indirectly involved with the ATAC program and
other Navy supply issues. It will also be discussed in a

narrative form in the following chapter.

Data Sources

The data bases used will include Transaction History Files
and B35 files (carcass tracking records) from the Aviation
Supply Office, as well as transshipment records from Emery

Worldwide. Where possible, the data from separate time

periods reflective of pre- and post-ATAC system will be
used. In addition, interviews with numerous experts in the

area of repairables management will provide the information



which guides the analysis of the quantitative data. Most of
the subjects are current or former Department of the Navy

employees from ASO, NAVMTO, NAVSUP, and NSC NORFOLK.
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Chapter Overview

This chapter presents a summary of the efforts involved

in the acquisition of the data bases and information used in
this study. It is included to increase the reader’s
appreciation of the difficulties and constraints involved in
this study. The chapter outlines the various phases of the
search for useable supply data for use in the study and

describes the sources of this information.

Field Visits
KWashington. Initial efforts into this research project

necessitated an extensive short-term education in the areas
of repairables management and Navy physical distribution
systems. The former subject required a visit to the Naval
Supply Systems Command in Washington DC. This visit
included an introduction to the members of the Repairables
Management Division (NAVSUP Code 06), who oversee the
implementation and monitoring of the ATAC program.
One-on-one interviews with the ATAC project managers
produced valuable insight into the history of the ATAC

program and its future implementation. This one-day visit,

while brief, provided specific direction and assistance
towards the design of the research project. At the same

time, it led to the establishment of a strong working

relationship between members of NAVSUP and the author.




NG Norfolk. Based on recommendations made during the
. visit to Washington, a funded visit to Norfolk VA was

e arranged in February 1986. The main purpose of this trip

Ei. was to gain insight into the NAVY’s transportation systems,
:ﬁl as well as into its supply systems. This was achieved

y, following a full day of interviews with numerous members of
iﬁi the Navy Material Transportation Office. These interviews
ﬁ: provided information on the transportation systems involved
'W; with ATAC, and the differences in pre- and post-ATAC

f? material distribution methods. Briefings on billing

‘ﬁ procedures, industrial funds, and current ATAC cost analysis
KN were conducted. In addition to the NAVMTO indoctrination,
ﬁ% an interview with a repairables management expert at the

ﬁ” Norfolk Naval Supply Center, was arranged. The result of
ﬁ: this interview left little doubt as to the difficulty of

g» extracting retrograde time data from existing Navy supply
%2 data, something that was also confirmed by experts at

$& NAVMTO.

3& Also included during the trip to Norfolk was a tour of
fm the Norfolk HUB. Building SP-237 on the Norfolk Naval Air
fﬁ: Station is quite an unimpressive looking edifice. As an old
;ﬁ warehouse, its exterior boasts nothing of modern

:? construction. Yet, the interior is fully equipped with a
g_ ) complex maze of freight handling conveyors, computer

;ﬁ terminals, component packaging stations, and what seems like
ﬁ? an avalanche of unserviceable retrograde DLRs. Crates in

W various states of proper packaging and labeling, stray
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individual components, and an endless supply of sealed boxes
of all sizes crowd the freight reception area before being
loaded according to size on the electric conveyors.

As each component was shuttled past a computer
operator, it was logged-in according to document identifier,
stock number, price, quantity of issue, condition, and other
item variables. This information is usually already
included on the DD Form 1348-1 which accompanies the item.
The computer processed this input in seconds, and by
referencing the Master Repairables Item List stored in its
memory, it was able to identify the correct DOP for the
item, and alsc print out a mailing label for the item. This
total transaction takes only a few seconds and allows
hundreds of items to be processed in a single day.

After being receipted by the computer operator, the
component travelled along the conveyor to the packaging
station. Here, employees packed and boxed the component for
safe shipping and storage. (Although some items require
rather extensive and expensive chemical preservation or
desication, and container pressurization for full
environmental protection while in shipment or storage,
current funding levels do not permit this.(l1) Items are
only packed at Level C specifications which are used when
known shipping conditions are favorable.(13:7-2) The box
was then appropriately labelled, addressed, and removed to

the loading dock for shipment to its final destination.
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The commercial contractors picked up the sorted and
palletized frelght at the loading dock. It was &t this
point of consignment that the contractor started the "next
business day delivery"” race in order to get the components

to their final destination.

Pre-ATAC Data Requirements

In order to determine the length of the pre-ATAC
retrograde pipeline, some quantitative data records which
describe this period were necessary. Because the Navy did
not have easily manipulable forms of data which could
address this issue, (short of using expensive computer
resources to access them) it became apparent that this would
not be a simple requirement to fulfill. Existing supply
records did not document DLR repair cycle time in terms of
transportation time. Therefore, extrapolation of data from
a more comprehensive data bank was necessary. The
Repairables Management Branch at Naval Supply Systems
Command recommended the use of Transaction History Files
(THF). This form of data was suggested because it was
readily available in microfilmed format, and did not require
expensive or time consuming computer resources to access.
In the interest of expediency, the THF records were deemed
the most feasible, and in truth, seemed to be the only
records available to meet the time and cost constraints of
this project. Several other options involving access to

Navy Supply Centers not currently using ATAC procedures, or
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5 requiring computer resources were rejected as impractical,

' given the aforementioned time and money constraints.

Iy In compliance with a request from NAVSUP, the Aviation

Supply Office (ASO), in Philadelphia supplied a full year’s

collection of Transaction History Files from calendar year -
1884. A transaction history is a computer-generated and

stored collection of supply data for a one-year period.

P e

These files list every supply transaction reported to ASO.
These transactions include issues, receipts, transshipments,

losses, condition code changes, and the like.(2) Essenti-

b i
PRI

ally, it is an alphamerically coded history of all the
aviation-related items used or otherwise processed by the

Navy (and managed by ASO) in a given year. It is structured

POC K, o

in a-120 card-column, single line entry format. Each of

: various card-column segments contain bits of information,

5 most of them corresponding to standard Department of Defense

:‘ material issuing requirements. A sample page of THF data

¢ with a description key is located in Appendix B.

o Unfortunately, due to limited computer support from

¢ ASO, it was not possible to receive the THF data in the form

! of a computer tape. Had this been possible, the tape could

have been processed by AFIT computer resources, permitting a

more comprehensive and timely investigation of the transit

& times. In any case, it might have precluded the manual
extraction of data from the cumbersome format of the

b microfiche, even if only by providing a more manageable hard

W copy printout.
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Q' The THF data was delivered however, in the form of 895
g sequencially numbered, 3 x 6-inch sheets of microfiche.

Each sheet of film contained 15 rows of 18 pages, or 270
< photographed pages of data records. As Appendix
' : Billustrates, each individual THF page contains 55 separate
supply transactions. Thus, the data base for the pre-ATAC
{3 retrograde pipeline included some 13,290,000 inventory
‘ transactions. Note that of this total number of
transactions, only a fraction were of relevance to the
A study. On a given page of data, anywhere from 0-30% of the
transactions involved repairable components returning to a
repair depot. Thus the total population of relevant
b repairable transactions is estimated at closer to 2 million.
* Data Sampling Methods. Obviously with such a huge
y population to investigate, a sampling plan was needed to
) reduce the number of transactions researched. Based on the
" sequentially numbered structure of the files, it seemed that
a systematic sampling plan would prove sensible. With this
approach, every kth element of the population is sampled,
beginning with a random starting element from 1 to
Ny k.(10:305) This sort of plan would provide a random
e sampling of the entire data base and still include a full
N cross-sectional sample of the whole year’'s data record.
s | While a randomly generated selection of numbers from 1
%3 to 895 would have provided the most random sample, this
o method could not have guaranteed that a reasonable sampling

e of the entire data-year was achieved. It was assumed that a
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full cross-section of the data films was important because
it could account for any seasonal or cyclical tendencies in
the shipment or usage of the repairable components. (For
example, during the Christmas holiday season, more deployed
ships are in port and have better logistical support than
when underway. These sort of inconsistencies might skew the
data somewhat.) As was later discovered, the THF data was
organized by sequential National Item Identification Numbers
(NIIN). Thus, the concern for integrity of the data-year
was unnecessary.

Therefore, starting with sheet 10, every 10th sheet was
pulled from the original 895. This method of random
selection reduced the number of data films to 89. With this
more manageable number of microfiches, the retrograde-time
samples were gathered via the method described below.

Data Extraction. The next process involved the actual
extraction of data from the microfilmed records. This
required that the films be viewed on a microfiche reader.
Unfortunately, no automated method of data extraction was
available, so each sheet was placed in the viewer,

individual pages were focused, and then searched for

document identifiers which indicated repairable component
transactions. These were indicated by a "D6K" or a "D6A"
in the first three card-columns, such as the first two
transactions in the sample page in Appendix B.

Once located, the transaction contained a 14-digit

document number in card-column 30-43. The document number
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reflects a 6-digit Unit ldentification Code, a 4-digit
Julian date, and a four-digit serial number which catalogs
each transaction. The embedded julian date in columns 36-39
was the first object of attention, as it reflected the
requisition date of a replacement for the failed component
in question. For the purposes of this study, the date of
requisition of a replacement and the date of component
failure were assumed to be the same day. This date was also
assumed to be the date the component was available for
shipment. Whether it was actually shipped on that day is
dependent on several factors.

The next bit of information needed was contained in
columns 73-75. This number is also a Jjulian date, which
reflected the day on which the DOP transmitted its
Transaction Item Report (TIR) to ASO. Essentially, it is
the date that the failed component was received by the depot
for repair. Thus, the length of time between the
requisition date and the TIR date determines the length of
the retrograde time. This was easily deduced by subtracting
the first date from the second. For example, a document
number of "N058385252A781" and a TIR date of "295" in
columns 73-75 indicates a transit time of 295 minus 252
equals 43 days. This method of data extraction was repeated
manually for a sample of 800 transactions.

As the huge number of component transactions on the 89
films became apparent, it was necessary to reduce the number

of microfiches surveyed. This required altering the
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sampling plan. This was done by starting with the 10th
sheet, and then taking every 100th sheet thereafter to
reduce the number of sheets to a total of 8. This still
reflected some 100,000 transactions, of which, perhaps 15%
were D6K or D6A transactions. This sample data base of 900
entries was written into a computer file for evaluation. It
was then processed using BMDP software packages for

statistical analysis.

ATAC Data Reaguirements

ATAC Data Selection. To draw a valid comparison
between pre- and post-ATAC shipping times, similar data
describing the ATAC transportation process was needed.
Fortunately, this kind of information was more readily
available and in a much more accessible format. Fairly
recent carcass tracking records documented by Emery
Worldwide during their handling of Navy DLRs were available
from the Naval Supply Systems Command. NAVSUP provided a
5 1/2-inch floppy diskette which contained 1700 records.
Each record detailed the shipment of an individual DLR from
its arrival at the HUB to its delivery at the DOP. This
data was formatted in "dBASE II", a commercially produced
data base management software. A sample data page with
record key is reproduced in Appendix C.

A review of Appendix C reveals that the data included
for the ATAC shipments is much more detailed and

comprehensive than that of the Transaction History Files.
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This is predominantly because the data base is maintained by
the contractor (in this case, Emery Worldwide) as a
requirement of the service agreement. Also, because of the
very nature of the ATAC system, accurate carcass tracking is
not only feasible, but mandatory.

ATAC Data Extraction. It was originally hoped that the
use of the computer spreadsheet would invite several avenues
of data exploration. Investigation into the average length
of time a component spent in the HUB, in the MAC system, and
in transit overall was to be the original method of
analysis. Unfortunately, the format of the data precluded
this rather substantial undertaking.

As can be seen in the Appendix C, the data accounts for
a component’s entry into and exit out of the HUB, and the
MAC system, by recording the julian date of each
consignment. But the format of the julian date entries on
the spread sheet records each number as a "label” or
character string. This means that the computer does not
read "5031" as a pumber which implies January 31, 1985, but
as a word or symbol. Therefore, subtraction of one date
from another via the built-in mathematical abilities of the
dBASE program was not possible, because the software will
not perform arithmetic operations on non-numeric data

no elements. Thus the subtraction of the into-MAC date from
e the out-of-MAC date, which would determine the actual time a
R component spent in the Air Force distribution system, was

not feasible using the automation of the software. Needless
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tc say, this proved to be extremely frustrating and

constraining.

Because the dates of each separate consignment of the
component were not electronically manipulable, it became
necessary to reduce the scope of the ATAC data analysis.
Instead of an investigation into the length of each leg of
the transshipment, only the overall retrograde time was
evaluated. This derivation was performed in a similar
fashion as was the pre-ATAC transit baseline. The embedded
julian date in the Transportation Control Number in Column A
was subtracted form the date of delivery at the DOP, in
Column J. This arithmetic operation was performed on all of
the component transactions which had a Proof-of-Delivery
date in Column J. Unfortunately, even the data supplied on
the floppy disk was incomplete, with several hundred data
elements missing from the 1700 transaction records. This
posed no serious problems, as only those records with
entries in Columns A and J were included in the analysis.-
However, this perforated data base did reduce the total
number of records which could be investigated.

The final step of the data processing was the loading
of the transit time values into a spreadsheet for analysis.
This was done with the "VIP Professional” software, another

egh'e commercially available business management product. This
¢ spreadsheet allowed calculation of the mean and standard

deviation values.
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ASO Computer Analysis

Well along into the research process, the Repairables
Management Division of the Aviation Supply Office in
Philadelphia volunteered to provide a limited computer
analysis using their own data files and computer resources.
This offer was eagerly accepted, and NAVSUP coordinated the
data parameters which would be used to conduct the analysis.
NAVSUP proposed searching the repairable component history
records of seven specific Navy units to compare DLR turn-in
times during two specific time periods. The time periods
were from 2 April-31 December 1985 and from 1 January-12
March 1986. The individual commands were five East-coast
aircraft carriers (USS Forrestal, Eisenhower, Nimitz, Coral
Sea, 'and Saratoga), and two shore supply centers at
Pensacola FL and Jacksonville FL.

ASO ran a computer program called "FOCUS", which
searched the carcass tracking data files of each of the sev-
en commands and extracted the requisition date of a replace-
ment compouent and matched the receipt date of the failed
component at the DOP. This process was essentially the same
method used to derive the retrograde time data bases previ-
ously discussed. This method, however, had the distinct
advantage of being able to compare transit times of
individual commands. Also, the capabilities of these
computer resources allowed a search of the entire data file

for the periods covered. This permitted extraction of
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over 3416 total turn-in times, easily eclipsing the 1200 or

80 which were manually extracted.

ASO provided a hard copy printout which listed each
transaction by document number, NIIN, number of observation
days (retrograde time), and the component receipt date.
This hard copy listing of 3416 data entries in 10 separate
files was then written into separate computer files on

+ either the AFIT Scientific Support Computer or on a
commercial computer spread sheet. This allowed further
calculation of mean and standard deviation values.

For unknown reasons, the data search of the two shore
stations at Pensacola and Jacksonville did not yield any
results. There was only one single entry for the 1986 data
for NSC Pensacola, and none for either installation in the
1985 period. The search of the USS Eisenhower’s data
records did not yield any data for the 1986 period either.
Alth